
BRIDGING HANGER AND SEAL RUNNING TOOL Field of the Invention,  [0001] This
technique relates in general to tools for running well pipe hangers in
subsea veils, and in particular to a running tool that can set arid test a
bridging hanger and a paekoff seal in one trip. Background of the
Invention: [0002] A subsea well of the type concerned herein will have a
wellhead supported on the subsea floor. Casing hanger running tools perform
many functions such as running and landing casing strings, cementing
strings into place, and installing and testing packoffs. One or more
strings of easing will be lowered into the wellhead from the surface, each
supported on a casing hanger. The casing hanger is a tubular member that is
secured to the threaded upper end of the string of casing. The casing
hanger lands on a landing shoulder in the wellhead, or on a previously
installedhanger having larger di neter easing. Cementpumped down the string
of easing to flow back up the annulus around the string of casing.
Afterward, a packoff is positioned between tile wellhead bore and an upper
portion of the casing hanger. This seals the casing hanger annulus. [0003]
Once a packoff is set it is often tested by applying fluid pressure to an
upper side of the packeff. If the packofl has not been properly set, fluid
pressure may teak past the annulus packoff, causing the casing to collapse.
On rare occasions, the packoff may be unable te pass the pressure test,
possibly due to damage on the interior wall of the wellhead housing. If so,
one remedy is to install an emergency or bridging hanger in the 



wellhead housing. The bridging hanger does not support a string of casing,
but has an interior profile thatnormally the same as the profile in the
casing hanger. The operator lands and seals the lower portion of the
bridging hanger to the casing hanger. The operator installs a paekoff
'between the upper exterior portion, of the bridging hanger and the
wellhead housing above the casing hanger. The operator then runs the tubing
and lands and seals the tubing hangei in the bridging hanger. /0004] In the
prior art, a ntnning tool would land and seal the bridging hanger to the
casing hanger in one trip, and then install a paekoff between the bridging
hanger and the wellhead housing in another trip. A need exists for a
technique that allows the running tool to land and seal the bridging hanger
to the casing hanger and install a packoff in the same trip. The following
technique may solve one or more of these problems. Summary of the Inyentiom
[0005] In an embodiment of the present technique, a running tool sets and
tests a bridging hanger and allows a bridging hanger packoff to be set and
tested in the same trip. The running tool is comprised of an inner body, a
piston, a cam, and a stem. The inner body houses a piston engagement
element and a hanger engagement element The piston engagement element is
adapted to engage the piston to prevent premature setting of the bridging
hanger packoff. The hanger engagement element is adapted to engage the
bridging hanger, thereby locking the running tool to the bridging hanger.
The inner body substantially surrounds and is connected to the stem of the
miming tool. A cam is connected to and is positioned between a portion of
the inner body and the stem. When the running tool is positioned within the
bridging hanger, rotation of the stern will cause the earn to move
longitudinally relative to the inner body. The longitudinal movement of
the cam extends the piston and hanger engagement elements radially outward.
When the hanger engagement clement is engaged with the bridging hanger,
rotation of the stern will cause the stem to move longitudinally relative
to the inner body. The piston substantially surrounds the inner body and
the p ston is connected to the stem so that the piston and the stem rotate
and move longitudinally in unison. MON When the bridging hanger is to be
set and tested, the piston engagement element engages the piston,
preventing the piston from moving longitudinally relative to the inner
body, and thus, the bridging hanger packoff from setting prematurely. Once
the bridging hanger has been set and tested, the stem is rotated further,
causing the cam to move further longitudinally relative to the inner body,
thereby retracting the piston engagement element. The piston may now move
longitudinally relative to the inner body to set and test the bridging
hanger packoff Brief Description of the Drawings: 



[0007] Figure 1 is a sectional view of a nmning tool constructed in
accordance with the present technique with the piston cocked and the hanger
and piston engagement elements retracted. [0008] Figure 2 is a sectional
view of the running tool of Figure liii the running position with the
hanger engagement element engaged and the piston engagement clement
extended. 10009] Figure 3 is a sectional view of the running o of Figure 1
in the bdding hanger landing position with the piston and stein released
from the inner body. [0010] Figure 4 is a sectional view of the running
tool of Figure l in the bridging hanger  [001!] Figure 5 is a sectional
view of the running tool of Figure 1 in. the packoff landing position with
the piston engagement element retracted. [00121 Figure 6 is a sectional
view of the running tool of Figure 1 in the packoff set position. [0013]
Figure 7 is a sectional view of the running tool of Figure 1 in the
unlocked position with the hanger engagement element disengaged. Detailed
Description of the Invention: 



10014] Referring to Figure 1, there is generally shown an embodiment for a
'running tool 31 that is used to set and test a bridging hanger 53 (Figure
2) and a bridging hanger pac,koff 103. The running tool 31 is comprised of
a stein 33. The stem 33 is a tubular member with an axial passage 35
extending therethrough. The stem 33 connects on its upper end to a string
of drill pipe (not shown). A lower portion of the stern 33 ha.s threads 37
hi its outer surface. [00151 The running tool 31 has an inner body 39 that
surrounds the stem 33, as the stern 33 extends axially through the inner
body 39. The inner body 39 has an upper body portion 41 and a lower body
portion 43. [0016] The lower body portion 43 of the inner body 39 is
connected to a bearing cap 45. The bearing cap 45 has threads 47 along its
inner surface that are engaged with the threads 37 on the outer surface of
the stein 3$. The lower portion 43 of the inner body 39 and the bearing cap
45 houses a hanger engagement element 49. in this particular embodiment,
the hanger engagement element 49 is a set of dogs having a smooth inner
surface and a contoured. outer surface. The contoured outer surface is
adapted to engage a complimentary contoured surface Si on the inner surface
of the bridging hanger 53   when the hanger engagement element 49 is
engaged with the bridging hanger 53 2).  l0017] The lower body portion 43
of the inner body 39 also houses a piston engagement element 55, positioned
a distance -from the hanger engagement element 49. In this particular
embodiment, the piston engagement element 55 is a ring having a smooth
inner surface and a contoured outer surface. 10018] The lower body portion
43 of the inner body 39 has an inner recess with threads 63 along its
rface. A carn 65 1 honed between the stem 33 and the inner recess of the
inner body 39. The cam 65 has threads 67 on its outer surface that are iii
engagement with the threads 63 on the surface of the inner recss of the
lower body       Dii 43 of the inner body 39. The cam 65 and the stem 33
are connected to one another such that cam 65 and the stem 33 rotate in
unis c cam 65 may move axially relative to the inner body 39, independent
from the stem 33. For example, the cam 65 and the stem 33 may be connected
to one another by means of anti -rotation keys. 109191 An outer body or
piston 83 surrounds the stem 33 and substantial portions of the inner body
39. The piston 83 is connected to the stem 33 such that the two rotate and
move in unison. A piston chamber 85 is formed between an upper surface of
the upper body portion 41 of the inner body 39, inner surface portions of
the piston 83, and outer surface portions of the stem 33. The piston 83 is
initially upper or cocked position relative to the inner body 39; meaning
that the area of the piston chamber 85 is at its possible value, allowing
for the piston 83 to be driven downward. 



100201 A setting sleeve 101 is connected to -the lower end of the piston
83. The setting sleeve 101 carries a paekoff seal 103 which is positioned
along the lower end portion of  the setting sleeve 101. The pac.koff seal
103 will act to seal the bridging hanger 53 to a high pressure housing 111
(Figure 3) when properly set, A latch ring 104 is connected to the inner
surface of the setting sleeve 101 and the packoff seal 103. The lower
surface of the latch ring 104 is adapted to abuttingly contact the outer
contoured surface of the piston engagement element 55 when it is engaged,
preventing movement of the setting sleeve 101 downward relative to the
inner body 39, and thus, premature setting of he packotT seal 103. White
piston 83 is in the upper position the packoff seal 103 is spaced above the
bridging hanger 53. [0021] An ela.stomerie seal 105 is located on the outer
surface of the running tool 31 between the piston 83 and the setting sleeve
101 and expands radially when weight is applied downward on it, thereby
sealing between the running tool 31 and the high pressure housing 111
(Figure 3). 100221 Referring to Figure 2, in operation, an originally run
and installed. pac,koff 106 (Figure 3) is unable to pass the pressure test,
possibly due to damage on the interior tall of the wellhead housing ill
(Figure 3). In order to remedy this, an emergency or bridging hanger 53 is
to be installed in the wellhead housing ill. In order to install the
emergency or bridging hanger 53, the running tool 31 is initially
positioned such that it extends axially through the bridging hanger 53. The
piston 83 is in an upper or cocked position. The bridging hanger packoff
seal 103 is carried by the setting sleeve 101 which is connected to the
piston 83. The running tool 31 is lowered into the bridging hanger 53 until
the outer surface of the inner body 49 and the bearing cap 45 of the
running tool 31 slidingly engage the inner surface of the bridging hanger
53.   [0023I Once the running tool 31 and the bridging hanger 53 are in
abutting contact with one another, the stein 33 is rotated four
revolutions. As the stern 33 rotates, a portion of it unthreacis from the
bearing cap 45 and the stern 33 and the piston 83 move longitudinally
downward relative to the inner body 39. As the stem 33 is rotated relative
to the inner body 39, the cam 65 rotates in unison and simultaneously
unthreads from the inner body 39 and moves longitudinally downward relative
to the inner body 39.A first shoulder 107 on the outer surface of the cam
65 makes contact with the hanger engager e t elementradially outward and in
engaging contact with the profile 59 on the inner surface of the bridging
hanger 53, thereby 1(x:di:Ma the inner body 39 to the bridging hanger 53.
Simultaneously, a second shoulder 108 on the outer surface of the earn 65
makescontact with the piston engaging element 55, forcing it radially
outward. Once the running tool31 and the bridging hanger 53 are locked to
one another, the running tool 31 and the bridging hanger 53 are lowered
down the riser into the high pressure housing Ill  until the bridging
hanger 53 comes to rest within a previously run casing hanger 112 (Figure
3). 100241 Referring to Figure 3, the stem 33 is then rotatedfour
additional revolutions in the 



same direction. As the stem 33 is rotated relative to ther body 39, the
stem 33 completely unthreads from the hearing cap 45, freeing33 and the
piston 83 to move further longitudinally drhAmward relative to the inner
body 39 and the bridging hanger 53. As the stern 3$ and the piston 83 move
further longitudinally downward relative to the inner body 39, the bridging
hanger 53 lands within the casing hanger 112. However, as illustrated by a
gap 113 between the bridging hanger 53 and the casing anger 112, the
bridging hanger 53 is not yet fully set and sealed.  00251 Referring
toFigure 4, weight is then applied downward on the string of drill pipe
(not shown) and subsequently to the stem 33 and the piston 83. As the stem
33 and the piston 83 move further longitudinally downward relative to the
inner body 39, the latch ring 104 of the setting sleeve 101 and the packoff
seal 103 abuttingly contacts the piston engagement element 55, pc-venting
further movement downward of the setting sleeve 101 relative to the inner
body 39, and thus, premature setting of to paelcoff seal 103. As the weight
is applied downward on the elastomerm seal 105, the seal 105 expands
radially outward, sealing between the unning tool 31 and the high pressure
housing ill. 10026] Drillpipe rams (not shown) or an annular blower
preventer (not shown) are closed and fluid pressure is applied down the
annulus. The elastmrierie seal 105 seals between the running tool 31 and
the high pressure housing 111, allowing the pressure above the seal 105 to
build until it forces the stem 33, piston 83, inner body 39, arid bridging
hanger 53 downward relative to the casing hanger 112. The engagement of the
latch ring 104 with the piston engagement element 55 prevents the movement
of the stern 33 and the piston 83 relative to the inner body 39. As the
stem 33, piston 83, inner body 39, and bridging hanger 53 move
simultaneously downward, the movement acts and seals the bridging hanger 53
to the casing hanger 112. The seal between the bridging hanger 53 and the
easing hanger 112 is tested by applying fluid pressure down the drill pipe.
100271 Referring to Figure 5, the stein 33 is then rotated four additional
revolutions in the same direction. As the stem 33 is rotated relative to
the inner body 39, the cam 65 moves longitudinally downward relative to the
rer body 39. As the cam 65 moves longitudinally downward relative to the
inner body 39, the piston engagement element 55 is no longer forced outward
by the cam 65, and moves radially inward, thereby allowing  the piston 83,
setting sleeve 101, and packoff seal 103 to move further downward relative
to the r body 39. Weight is then applied downward on the string of drill
pipe (not show and subsequently to the stern 33 and the piston 83. As the
stem 33 and the piston 83 move further longitudinally downward relative to
the inner body 39, the packoff seal 103 lands between the bridging hanger
53 and the high pressure housing 111. As the weight is applied downward on
the elastomerie seal 105, the seal 105 expands radially outward, sealing
between the running tool 31 and the high pressure housing 111. 



[0028] Referring to Figure 6, drillpipe rams (not shown) or an annular
blower preventer (not shown) are closed and fluid pressure is applied down
the annulus. The elastomerie seal 105 seals between the running tool 31 and
the high pressure housing 1 1 1, allowing the pressure above the seal 105
to build until it forces the stem 33 and the piston 83 longitudinally
downward relative to the inner body 39. As the piston 83 moves downward,
the movement of the piston 83 sets the paekoff seal 103 between an outer
portion of the bridging hanger 53 and the inner diameter of the
ubsewellhead housing 111. The piston 83 moves longitudinally downward
relative to the inner body 43 until piston chamber 85 (Figure 1) is
eliminated and the piston 83 and the inner body 43 are in contact with one
another. [0029] Once the piston 83 is driven downward and the paekoll seal
103 is set, the drill string (not shown) and subsequently the stem 33 and
piston 83 are pulled longitudinally upward relative to the inner body 39
with sufficient force to release the paekoff seal 103 from the setting
sleeve 101. As the stem 33 and the piston 83 move longitudinally upward
relative to the inner body 39, the weight is removed from the elastomeric
seal 105 and it moves radially inward, disengaging the inner surface of the
wellhead housing 111,  thereby permitting fluid flow past the seal 105.
Fluid pressure is applied down the annulus to the upper side of parikoff
seal 103, thereby testing it [00301 Referring to Figure 7, once the packoff
seal 103 has been tested, the stem 3:3 is then rotated thin' additional
revohitions in the same direction. As the stern 33 is rotated relative to
the inner body 39, the cam 65 moves longitudinally downward relative to the
inner body 39. As the earn 65 moves longitudinally downward relative to the
inner body 39, the hanger engagement element 49 is no longer forced outward
by the cam 65, and moves radially inward., thereby unlocking the running
tool 3] from the bridging hanger 53. The running tool 31 may then be
removed from the wellhore and returned to the surface. 100311 The technique
has significant advantages. The running tool includes a piston engagement:
element that allows a bridging hanger and a paekoff seal to be set: and
tested in the same trip. The piston engagement element prevents the
premature setting of the packoff seal as the bridging hanger is set and
tested, and is then disengaged to permit the paekoff seal to be
subsequently set and tested. [0032] While the technique has been shown in
only one of its forms it should be apparent to those skilled in the art
that it is not so limited but is susceptible to various changes without
departing from the scope of the technique.  Patent Apnlicatori Pais List 



miming tool 33 ---35- axial passage -- threads 39 inner body 41 upper body
port= 43 lower body pot ton - hearing cap 47 - threads 49 hanger engagement
dmcm 51 --- contoured surface 



5$ -- bridging banger 55 - piston engagement clement 63 - threads 65 cam 67
threads 83 outer body/piston 85- piston chamber 101 - setting sleeve 103
--- packoffseal 104 latch ring 



105 - elastomerie seal 106- packet( seal 107 - first shoulder 108 second
shoulder III  bigh pressuretsmg 112 --- casing banger 113   



CLAIMS A running tool for setting and sealing a well pipe hanger in a
wellhead member, the running tool comprising: an elongated stem having an
axial passage; an inner body substantially surrounding and connected to the
stem such that rotation of the stem causes the stem to translate axially
relative to the inner body; a piston connected to the stem such that the
piston and the stem rotate and translate in unison, the piston
substantially surrounding portions of the stem and the inner body, the
piston having a setting sleeve; a packoff mounted to the setting sleeve of
he piston; a piston engagement element carried by the inner body and
adapted to be engaged the setting sleeve to limit downward movement of the
packoff at an intermediate location of the packoff and stem and to prevent
axial movement of the stem and the piston relative to the inner body when
setting and testing the well pipe hanger, and a seal carried by the running
tool that engages an inner diameter surface of the wellhead member enabling
hydraulic fluid pressure to be applied to the piston so as to set the well
pipe hanger and move the piston and the packoff from the intermediate
position to a set position. 



2.The running to tool of claim 1, wherein the running tool further
comprises: threads on an inner portion of the inner body; a cam positioned
between the stem and the inner body, the cam connected to the stem such
that the two rotate in unison but translate independent from one another,
the cam having threads on its outer surface and first and second downward
facing shoulders positioned adjacent thereto, the cam being threaded to the
inner body; a hanger engagement element, carried by the inner body and
adapted to be engaged with the hanger, the axial movement of the stem
relative to the inner body causing the first shoulder to contact the hanger
engagement element and move it radially outward and in engagement with the
hanger to releasably secure the running tool to the hanger; and the axial
movement of the stem relative to the inner body simultaneously causing the
second shoulder to contact the piston engagement element and move it
radially outward for engagement with the piston to thereby prevent
premature setting of the packoff. 3The running to tool of claim 1, wherein
the running tool further comprises: a latch ring connected to the piston
and adapted to be engaged with the piston engagement element when the
running tool sets and tests the well pipe hanger, thereby preventing axial
movement of the stem and the piston relative to the inner body, and thus,
premature setting of the hanger packoff. 



4.A running tool for setting a well pipe hanger and an annular seal in a
subsea wellhead member, the running tool comprising: a running tool member
adapted to position the well pipe hanger and the annular seal within the
subsea wellhead member; a piston adapted to set the annular seal in the
subsea wellhead member; an engagement system adapted to prevent the piston
from setting the annular seal until the well pipe hanger reaches a well
pipe hanger set position by limiting movement of the piston in an
intermediate position, thereby allowing the well pipe hanger and the
annular seal to be set in a single trip, the intermediate position of the
annular seal being a position between a running position and an annular
seal set position; and a seal carried by the running tool that engages an
inner diameter surface of a subsea wellhead enabling hydraulic fluid
pressure to be applied to the piston so as to set the well pipe hanger and
move the piston and the annular seal from the intermediate position to the
annular seal set position. The running tool according to claim 4, wherein
the engagement system comprises: threads on an inner portion of the running
tool member; 



a hanger engagement element, carded by the inner body and adapted to be
engaged with the hanger; and a piston engagement element carried by the
running tool member and configured to move radially outward for engagement
with the piston to thereby prevent premature setting of the annular seal in
response to axial movement of the stern relative to the running tool
member. The running tool according to claim 4, wherein the engagement
system comprises a piston engagement element carded by the running tool
member and adapted to move radially inward to allow the piston to set the
annular seal.  A running tool for setting a well pipe hanger and a packoff
of the well pipe hanger, the running tool comprising: an elongated stem
having an axial passage; an inner body substantially surrounding and
connected to the stem such that rotation of the stern causes the stern to
translate axially relative to the inner body;  a piston connected to the
stem such that the piston and the stem rotate and translate in unison, the
piston substantially surrounding portions of the stem and the inner body; a
piston engagement element carried by the inner body and adapted to be
engaged with the piston to prevent axial movement of the stem and the
piston relative to the inner body when setting and testing the well pipe
hanger; 



threads on an inner portion of the inner body; a cam positioned between the
stem and the inner body, the cam connected to the stem such that the two
rotate in unison but translate independent from one another, the cam having
threads on its outer surface and first and second downward facing shoulders
positioned adjacent thereto, the cam being threaded to the inner body; a
hanger engagement element, carried by the inner body and adapted to be
engaged with the hanger, the axial movement of the stem relative to the
inner body causing the first shoulder to contact the hanger engagement
element and move it radially outward and in engagement with the hanger to
releasably secure the running tool to the hanger; and the axial movement of
the stem relative to the inner body simultaneously causing the second
shoulder to contact the piston engagement element and move it radially
outward for engagement with the piston to thereby prevent premature setting
of the packoff. 8.A running tool for setting and sealing a bridging hanger
in a casing hanger, the running tool comprising: an elongated stem having
an axial passage; an inner body substantially surrounding and connected to
the stem such that rotation of the stem causes the stem to translate
axially relative to the inner body;  



a piston connected to the stem such that the piston and the stem rotate and
translate in unison, the piston substantially surrounding portions of the
stem and the inner body, the piston having a setting sleeve; a packoff
mounted to the setting sleeve of the piston; a ring having a smooth inner
surface and a contoured outer surface and carried by the inner body and
adapted to move radially outward in response to axial movement of a cam
member and engage with the setting sleeve to limit downward movement of the
packoff at an intermediate location of the packoff and stem; and a seal
carried by the running tool that engages an inner diameter surface of the
wellhead member enabling hydraulic fluid pressure to be applied to the
piston so as to set the bridging hanger and move the piston and the packoff
from the intermediate position to a set position. 


